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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a battery preventing metal 
foils of a positive electrode 1a and a negative electrode 1b from 
being exfoliated or fractured by using clamp boards 4 having board 
thickness optimal for ultrasonic welding. 

SOLUTION: This battery is so constituted that connecting parts 2a 
of a collector connector 2 connected to a terminal 3 are stacked to 
the metal foils of the positive electrode 1 a and the negative 
electrode 1 b projecting from the end face of a power generating 
element 1, then inserted between the clamp boards 4 and ultrasonic 
welded. 
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[Claim(s)] 

[Claim l] The cell which puts said electrode base and connection for the connection of 
the metal current collection object connected to the terminal between superposition and 
a metal pinching plate, and is characterized by joining or being stuck by pressure at the 
electrode base which projected from the end face of a generation* of- electrical- energy 
element. 

[Claim 2] The cell according to claim 1 characterized by said connection being a plate 
rod-like structure. 

[Claim 3] The cell according to claim 1 or 2 characterized by preparing heights in the 
field which overlaps said electrode base of said connection. 

[Claim 4] The cell according to claim 1, 2, or 3 by which said 
generation-of-electrical-energy element is characterized by being the thing of the 
winding mold of an ellipse cartridge. 

[Claim 5] The cell according to claim 4 characterized by for said 
generation- of* electrical- energy element carrying out the winding shaft in the direction 
of a horizontal line, and containing it inside a cell. 

[Claim 6] The cell according to claim 4 or 5 characterized by for said two or more 
generation- of-electrical-energy elements making the flat side face of an ellipse cartridge 
adjoin each other, and parallel connection being carried out. 

[Claim 7] From the end side of said generation- of-electrical-energy element, only the 
electrode base of a positive-electrode electrode is the cell according to claim 1, 2, 3, 4, 5, 
or 6 characterized by only the electrode base of a negative -electrode electrode projecting 
from a projection and an other end side. 

[Claim 8] The cell according to claim 1, 2, 3, 4, 5, 6, or 7 characterized by the connection 
connected to the same polar electrode base of one generation -of- electrical- energy 
element being two or more. 

[Claim 9] The cell according to claim 1, 2, 3, 4, 5, 6, 7, or 8 characterized by for said 
pinching plate bending a metal plate and forming it. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cell which connects the electrode of 
the generation-of-electrical-energy element of a winding mold or a laminating mold to a 
terminal through a current collection object. 
[0002] 

[Description of the Prior Art] The example of a configuration of the large-sized 
rechargeable lithium -ion battery used for an electric vehicle etc. is shown in drawing 4 . 
This rechargeable lithium- ion battery sticks four generation-of-electrical-energy 
elements 1 of an ellipse cartridge, and puts in order and carries out parallel connection. 
Each generation -of-electrical*energy element 1 winds positive-electrode la and 
negative -electrode lb around an ellipse cartridge through separator lc, as shown in 
drawing 5 . Positive -electrode la makes the front face of Id of band-like aluminium foil 
used as an electrode base support positive active material, and negative-electrode lb is 
making the front face of band-like copper foil le used as an electrode base support a 
negative -electrode active material. However, such positive -electrode la and 
negative-electrode lb prepare the non-coating section which does not apply an active 
material in side edge section of band- like one of the two, respectively, and he is trying 
for Id of aluminium foil and copper foil le to expose them in this non-coating section. 
And only Id of aluminium foil of the side edge section of positive -electrode la protrudes 
into one end face of an ellipse cartridge, and he is trying only for copper foil le of the 
side edge section of negative -electrode lb to protrude such positive -electrode la and 
negative -electrode lb into a flash and an other-end side by shifting to an opposite 
direction mutually in accordance with a winding shaft in the case of winding of the 
generation- of- electrical- energy element 1. 

[0003] The four above-mentioned generation- of-electrical- energy elements 1 are put in 
order as are shown in drawing 4 , and the flat side faces of an ellipse cartridge adjoin. 
And the aluminium foil of positive-electrode la and the copper foil of negative -electrode 
lb which were protruded from each gene ration -of- electrical- energy element 1 are 
connected to the current collection object 2 of the shape of a corrugated plate arranged 
in the ends surface part of these generation-of- electrical- energy elements 1, respectively. 
The current collection object 2 carries out connection immobilization of the terminal 3 at 
the upper bed of this doubling section while it fabricates a metaled plate to corrugated 
plate-like irregularity and doubles this at the two-sheet edge. And the near current 
collection object 2 of the positive -electrode terminal 3 puts the aluminium foil of 
positive-electrode la protruded into each corrugated plate-like crevice from one end face 



of the generation -of-electrical- energy element 1, and carries out connection 
immobilization by ultrasonic welding. The near current collection object 2 of the 
negative-electrode terminal 3 inserts the copper foil of negative-electrode lb protruded 
into each corrugated plate-like crevice from the other-end side of the 
generation- of- electrical-energy element 1, and is carrying out connection immobilization 
by ultrasonic welding. 

[0004] The four above-mentioned generation* ofelectricalenergy elements 1 are 
contained by the cell case of the metal case which is not illustrated. Under the present 
circumstances, the upper bed section of the positive -electrode terminal 3 and the 
negative-electrode terminal 3 penetrates this cell case through an insulating sealing 
agent, and projects outside. And it becomes a rechargeable lithium-ion battery by filling 
up the interior of this cell case with the electrolytic solution. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the corrugated plate-like current 
collection object 2 needs to make thickness of a metal plate to some extent thick, in 
order to make it a big current flow easily at the time of high rate discharge etc. 
Therefore, aluminium foil and copper foil were put between the crevice of the shape of a 
corrugated plate of this current collection object 2, and since a thick metal plate was 
minded even if it applies an ultrasonic horn from that outside and performs ultrasonic 
welding, the problem that became easy to separate and bonding strength became weak, 
without fully carrying out joining of these aluminium foil and copper foil had arisen. 
Moreover, if the output of a supersonic wave is strengthened for this reason, the 
problem that about 0.2mm thin aluminium foil and copper foil itself tear and fracture 
shortly will arise. 

[0006] And the aluminium foil and copper foil which overlapped several times over for 
every four generation-of-electrical-energy elements needed to be simultaneously 
inserted in each corrugated plate-like crevice, the above-mentioned current collection 
object 2 needed to put them between it, and the workability at the time of this assembly 
also had the problem of being bad. 

[0007] This invention is made in order to cope with this situation, and it aims at offering 
a cell which an electrode base does not separate or it does not fracture by putting what 
laid the current collection object on top of the electrode base of a 
generation-of-electrical-energy element between thin pinching plates, and carrying out 
connection immobilization by joining etc. 
[0008] 

[Means for Solving the Problem] The cell of claim 1 puts said electrode base and 



connection for the connection of the metal current collection object connected to the 
terminal between superposition and a metal pinching plate, and is characterized by 
joining or being stuck by pressure at the electrode base which projected from the end 
face of a generation- of-electrical-energy element. 

[0009] Since according to invention of claim 1 the connection of a current collection 
object is laid on top of the electrode base of the electrode of a 
generation- of-electrical-energy element, it is crowded on both sides of this between 
pinching plates and joining etc. is performed, a current will mainly pass along the 
connection of a current collection object, and it can use the metal plate of thickness 
suitable for joining or sticking by pressure for a pinching plate while the cross section of 
this connection is enlarged and sufficient current can flow. For this reason, using the 
pinching plate of the optimal thin board thickness for ultrasonic welding etc., the 
connection of a current collection object can be made to do joining of the electrode base 
sufficiently certainly, connection immobilization can be carried out now, and a 
possibility [ like ] that these electrode bases may fracture also disappears. Moreover, if 
board thickness of a pinching plate is made thick enough at reverse, by pressing by the 
strong force from the outside of this pinching plate, the connection of an electrode base 
and a current collection object can be made to stick by pressure certainly, and 
connection immobilization can also be carried out. Furthermore, since what is necessary 
is just to put an electrode base with a pinching plate for every connection of a current 
collection object, it becomes easy [ an assembly activity ]. 

[00 10] The cell of claim 2 is characterized by said connection being a plate rod-like 
structure. 

[001 1] According to invention of claim 2, since a connection is a plate rod-like structure, 
it can be easy to put between pinching plates, and by thickening this board thickness, 
current capacity can also be large enough and it can carry out. 

[0012] The cell of claim 3 is characterized by preparing heights in the field which 
overlaps said electrode base of said connection. 

[0013] According to invention of claim 3, since heights are prepared for a connection, 
joining of an electrode base and sticking by pressure can be centralized on these heights, 
and more positive connection immobilization can be performed. 

[0014] The cell of claim 4 is characterized by said genera tion-of-electrical~energy 
element being the thing of the winding mold of an ellipse cartridge. 

[0015] the part which an electrode base curves and projects from an end face since 
according to invention of claim 4 it is an ellipse cartridge even if a 
generation-of-electrical-energy element is a winding mold, and also projects in the 



shape of a straight line — it is - the part of the shape of this straight line - a connection 
and a pinching plate ■• easy " joining - it can be stuck now by pressure. 
[0016] The cell of claim 5 is characterized by for said generation -of- electrical-energy 
element carrying out the winding shaft in the direction of a horizontal line, and 
containing it inside a cell. 

[0017] According to invention of claim 5, the connection structure suitable for the cell 
which has arranged the generation- of-electrical-energy element of the winding mold of 
an ellipse cartridge sideways can be offered. 

[0018] The cell of claim 6 is characterized by for said two or more 
generation- of-electrical-energy elements making the flat side face of an ellipse cartridge 
adjoin each other, and parallel connection being carried out. 

[0019] According to invention of claim 6, the gene ration- of- electrical- energy element of 
the winding mold of an ellipse cartridge can be arranged sideways, and the connection 
structure suitable for the cell which made the flat side face adjoin each other can be 
offered. 

[0020] From the end side of said generation -of- electrical-energy element, as for the cell 
of claim 7, only the electrode base of a positive-electrode electrode is characterized by 
only the electrode base of the negative -electrode electrode from a projection and an 
other end side projecting. 

[0021] According to invention of claim 7, since a respectively different polar electrode 
base projects from the ends side of a generation- of-electrical-energy element, a 
connection and a pinching plate can also separate and arrange a polarity and become 
easy [ an assembly ]. 

[0022] The cell of claim 8 is characterized by the connection connected to the same polar 
electrode base of one generation- of-electrical-energy element being two or more. 
[0023] Since two or more connections are stationed for every electrode base of the 
polarity of each positive/negative of each generation-of* electrical- energy element, it 
comes to be able to perform these joining and sticking by pressure easily according to 
invention of claim 8. If two of this connection are prepared, since the electrode base 
which projects in the shape of a straight line will be especially divided centering on a 
winding shaft at two places in the case of the gene ration- of- electrical- energy element of 
the winding mold of an ellipse cartridge, a connection can be stationed to each. 
[0024] The cell of claim 9 is characterized by for said pinching plate bending a metal 
plate and forming it. 

[0025] According to invention of claim 9, since a pinching plate is an easy configuration, 
it can manufacture cheaply. Moreover, since it can bend and an include angle can be 



made large in case a connection and an electrode base are put between pinching plates, 

an assembly activity can be done easy. 

[0026] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. 

[0027] The assembly perspective view in which drawing 1 - drawing 3 show 1 operation 
gestalt of this invention, and drawing 1 shows the connection structure of the 
generation-of-electrical-energy element of a rechargeable lithium-ion battery and a 
terminal, the cross- sectional view showing the connection of a current collection object 
and the metallic foil of the positive electrode of a generation- of-electrical- energy 
element or a negative electrode which put drawing 2 between pinching plates, and 
drawing 3 are the perspective views showing the condition of having carried out 
connection immobilization of the terminal block attached in the cover plate for the 
terminal of a rechargeable lithium-ion battery. In addition, the same number is 
appended to the configuration member which has the same function as the conventional 
example shown in drawing 4 - drawing 5 . 

[0028] This operation gestalt explains the large-sized rechargeable lithium-ion battery 
used for an electric vehicle etc. like the conventional example. Four 
generation-of-electrical-energy elements 1 of an ellipse cartridge are stuck, and this 
rechargeable lithium- ion battery puts in order and carries out parallel connection, as 
shown in drawing 1 . Each generation-of-electrical-energy element 1 is the same 
configuration as the conventional example, and the copper foil of the side edge section of 
negative-electrode lb protrudes it from an other-end side while the aluminium foil of 
the side edge section of positive -electrode la overflows one end face of an ellipse 
cartridge. 

[0029] As the side faces where an ellipse cartridge is flat touch, they stick, and it is 
arranged, and, as for the four above-mentioned generation -of- electrical-energy elements 
1, connection 2a of the current collection object 2 is arranged in the ends surface part of 
these generation-of-electrical-energy elements 1, respectively. The current collection 
object 2 consists of an aluminum alloy plate, and arranges what is arranged to one 
end-face side of the generation*of-electrical-energy element 1 from a copper alloy plate 
to an other-end side side. Moreover, a metal plate with board thickness thick to some 
extent is used so that these current collection objects 2 can also fully pass the big 
current at the time of high rate discharge. These current collection objects 2 are metal 
plates arranged at the about 2 equilateral triangle-like horizontal, it turns caudad from 
the base part of the shape of this triangle, and long and slender eight connections 2a 



protrudes. Such connection 2a extracts and processes the metal plate of the current 
collection object 2 into long and slender metal tabular by press working of sheet metal, 
and it is adding the 90-degree twist while turning it caudad and making it crooked. 
Moreover, as shown in drawing 2 , two or more heights 2bs which project in one 
front-face side of a metal plate are formed in these connections 2a. 

[0030] The above-mentioned current collection object 2 is arranged above the both ends 
of four generation- of -electrical- energy elements 1, respectively, and connection 2a is 
arranged at the end-face section of these genera tion-of- electrical-energy elements 1. 
That is, in the end-face section of the side which the aluminium foil of positive -electrode 
la of the generation- of -electrical-energy element 1 protrudes, the current collection 
object 2 which consists of an aluminum alloy plate is arranged, and the current 
collection object 2 which consists of a copper alloy plate is arranged at the end-face 
section of the side which the copper foil of negative -electrode lb protrudes. Moreover, 
two connection 2a is arranged at each end face of each gene ration -of- electrical- energy 
element 1. Here, since it has overflowed into the ellipse cartridge where the aluminium 
foil of positive-electrode la or the copper foil of negative -electrode lb is wound around 
the end face of each generation- of- electrical- energy element 1, as for the part which 
became a bundle at the shape of a straight line, these metallic foils have been divided 
into right and left centering on the winding shaft. And two connections 2a arranged for 
every generation-of-electrical-energy element is arranged on the outside of the bundle of 
the metallic foil divided into these right and left, respectively. Moreover, as these two 
connections 2a is shown in drawing 2 , the 90-degree twist is mutually added to hard 
flow so that the near field where heights 2b projects may turn to an inside, i.e., bundle 
of metallic foil, side. 

[0031] Thus, arrangement of connection 2a of the current collection object 2 puts the 
bundle of the metallic foil of positive -electrode la or negative -electrode lb with each 
connection 2a with the pinching plate 4. The pinching plate 4 folds a strip-of-paper-like 
metal plate in two along with a longitudinal direction, in connection 2a by the side of 
positive-electrode la, an aluminum alloy plate is used, and when it is connection 2a by 
the side of negative- electrode lb, a copper alloy plate is used. And joining of the bundle 
of the metallic foil of connection 2a and positive-electrode la of the current collection 
object 2, or negative -electrode lb put between each pinching plate 4 is carried out by 
performing ultrasonic welding from the both sides of these pinching plates 4. Under the 
present circumstances, since the pinching plate 4 welds connection 2a and the bundle of 
a metallic foil, and it is used only in order to carry out connection immobilization, a to 
some extent thin metal plate whose optimal ultrasonic welding becomes possible can be 



used. Moreover, since heights 2b is formed in the field which overlaps the bundle of the 
metallic foil of positive -electrode la or negative- electrode lb, the bundle of these 
metallic foils certainly comes to connection 2weld in response to the energy of a 
supersonic wave intensively with heights 2b. 

[0032] The part of the shape of about 2 equilateral triangles of the current collection 
object 2 of the positive/negative arranged above the both ends of the 
generation-of-electrical-energy element 1 is attached in the both sides of the underside 
of the rectangular obturation plate 6 through the insulating sealing agent 5, as shown 
in drawing 3 . The obturation plate 6 consists of the stainless steel version, and the 
terminal 3 of positive/negative is arranged through another insulating sealing agent 7 
at both sides on top. The soffit section penetrates the obturation plate 6 and connection 
immobilization of these terminals 3 is carried out by the caulking near the 
top-most-vertices section of the shape of about 2 equilateral triangles of each current 
collection object 2. Moreover, connection immobilization of the upper bed section of these 
terminals 3 is carried out by the caulking at the terminal block 8 which stops the 
terminal bolt 9 arranged on the insulating sealing agent 7. The thing made from a 
copper alloy is used for the current collection object 2 for which the thing of the product 
[ object 12 1 which these terminals 3 become from an aluminum alloy plate / current 
collection ] made from an aluminum alloy is used and which it becomes from a copper 
alloy plate. However, since neither a terminal block 8 nor the terminal bolt 9 touches 
the electrolytic solution, steel with reinforcement higher than these aluminum alloys, a 
copper alloy, etc., an iron alloy, etc. are used. The insulating sealing agents 5 and 7 are 
resin shaping plates which the obturation plate 6 is arranged up and down, and carry 
out insulating closure of between the current collection object 2, a terminal 3, a terminal 
block 8, the terminal bolt 9, and the obturation plates 6. 

[0033] It is contained by the cell case of the case made from a stainless steel plate which 
is not illustrated, the obturation plate 6 is inserted in upper bed opening of this cell case, 
and the four above-mentioned generation -of-electrical-energy elements 1 fix by welding. 
And it becomes a rechargeable lithium-ion battery by filling up the interior of this cell 
case with nonaqueous electrolyte. 

[0034] According to the rechargeable lithium-ion battery of the above-mentioned 
configuration, since the charge and discharge current between positive- electrode la of 
each generation-of-electrical-energy element 1, negative -electrode lb, and a terminal 3 
flows through connection 2a of the current collection object 2 which consists of thick 
metal plates chiefly, it can pass a charge and discharge current big enough. And since 
ultrasonic welding of the bundle of the metallic foil of positive -electrode la of each 



generation-of-electrical-energy element 1 or negative -electrode lb is carried out to 
connection 2a through the pinching plate 4 which consists of a to some extent thin metal 
plate, joining is performed certainly and it is lost that a metallic foil tends to separate 
and becomes of it. Moreover, since the energy by this ultrasonic welding can be 
centralized on heights 2b of connection 2a, the bundle of a metallic foil can be 
connection 2 welded still more certainly firmly. Furthermore, since what is necessary is 
to arrange each connection 2a at the flank of the bundle of the metallic foil of 
positive-electrode la protruded from the end face of the generation- of- electrical- energy 
element 1, or negative-electrode lb, and just to put the bundle of these connection 2a 
and metallic foils between the pinching plates 4 in order Compared with the activity 
which inserts the bundle of these metallic foils in each crevice of the shape of a 
corrugated plate of the current collection object 2, an assembly activity can be easily 
done now like before. 

[0035] Moreover, since according to the above-mentioned rechargeable lithium -ion 
battery connection immobilization is carried out at the terminal block 8 which the 
terminal 3 made from the product made from an aluminum alloy or a copper alloy 
becomes from steel, an iron alloy, etc. and connection with an external circuit is made 
through the terminal bolt 9 stopped by this terminal block 8 It becomes unnecessary to 
connect with the terminal 3 of the product made from an aluminum alloy with weak 
reinforcement, or the product made from a copper alloy by carrying out a direct 
screw-thread stop, and a terminal 3 is damaged by bolting of this screw-thread stop, or a 
possibility [ like ] that this terminal 3 may deform in response to an oscillation or an 
impact also disappears. 

[0036] In addition, although the above-mentioned operation gestalt explained the case 
where the metallic foil of connection 2a, positive -electrode la, or negative -electrode lb 
was welded between the pinching plates 4 by ultrasonic welding, other welding of spot 
welding etc. can also perform joining. Moreover, the metallic foil of connection 2a, 
positive-electrode la, or negative -electrode lb can also be stuck by pressure by replacing 
with such welding and pressing by the strong force from the outside of the pinching 
plate 4. In this case, unlike the case of welding, the pinching plate 4 is made to carry out 
sticking-by-pressure maintenance of connection 2a and the metallic foil in the 
meantime certainly using a metal plate with board thickness thick to some extent. 
Furthermore, the same heights can also be formed in the pinching plate 4 although the 
above-mentioned operation gestalt explained the case where heights 2b was formed in 
connection 2a. But also when not forming such heights 2b at all, a metallic foil can be 
welded or stuck by pressure certainly. 



[0037] Moreover, although the above-mentioned operation gestalt explained the case 
where the metallic foil of positive-electrode la or negative -electrode lb was arranged 
only to one side of connection 2a, a metallic foil is arranged on both sides and this can be 
put between the pinching plates 4. Furthermore, with the above-mentioned operation 
gestalt, although two connections 2a has been arranged to the end face of one of the two 
of each generation- of- electrical- energy element 1, the arrangement number of this 
connection 2a is not limited, either, for example, the metallic foil which it began to see 
from the end face of two generation-ofelectricalenergy elements 1 which may arrange 
one connection 2a to each end face of one of the two of each 
generation-of-electrical-energy element 1, and adjoin this one connection 2a - being 
common — joining or it can also be stuck by pressure. 

[0038] Moreover, with the above-mentioned operation gestalt, although the 
generation-of-electrical-energy element 1 of the winding mold of an ellipse cartridge was 
explained, connection immobilization of the metallic foil of positive -electrode la which 
was protruded from the end face of a laminating also in the case of the 
generation- of-electrical-energy element 1 of a laminating mold, or negative -electrode lb 
can be carried out similarly. Furthermore, with the above-mentioned operation gestalt, 
although the rechargeable lithium-ion battery was explained, the class of cell is not 
asked. 
[0039] 

[Effect of the Invention] Since the current between the electrode of a 
generation-of-electrical-energy element and a terminal will mainly pass along the 
connection of a current collection object, according to the cell of this invention, it can 
carry out connection immobilization of the electrode base sufficiently certainly in the 
connection of a current collection object using the pinching plate of the optimal thin 
board thickness for joining or sticking by pressure, so that clearly from the above 
explanation. 

[Brief Description of the Drawings] 

[Drawing 1] It is the assembly perspective view in which showing 1 operation gestalt of 
this invention, and showing the connection structure of the 
generation-of-electrical-energy element of a rechargeable lithium-ion battery, and a 
terminal. 

[Drawing 2] It is the cross- sectional view in which showing 1 operation gestalt of this 
invention, and showing the connection of a current collection object and the metallic foil 
of the positive electrode of a generation -of- electrical- energy element, or a negative 
electrode which were put between pinching plates. 



[Drawing 3] It is the perspective view showing 1 operation gestalt of this invention and 
showing the condition of having carried out connection immobilization of the terminal 
block attached in the cover plate for the terminal of a rechargeable lithium-ion battery. 
[Drawing 4] It is the decomposition perspective view in which showing the conventional 
example and showing the connection structure of the generation-of-electricaTenergy 
element of a rechargeable lithium-ion battery, and a terminal. 

[Drawing 5] It is the assembly perspective view in which showing the conventional 
example and showing the structure of a generation -of- electrical- energy element. 
[Description of Notations] 

1 Generation-of- Electrical-Energy Element 
la Positive electrode 

lb Negative electrode 

2 Current Collection Object 
2a Connection 

2b Heights 

3 Terminal 

4 Pinching Plate 
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^a©¥ffi*-»4stt(DDgiaic^L. cn*2«c^g?-? 

5£L/-ct>©T-£*<, *LTv IEetg?3©fl!l©3MBj£8i 
(* 2 iftlEtte&SMHEjmBlE 1 6 
BfeUllfciESl a©7 T iU5-'f/xS^K^/oT'S# 
3ft»S(cJ:US«neu JI01?3(DflK>ftWHft1t 

[0 0 0 4] ±IB4ffi£0^^^1 BaSL&l/'&JI 
3&MPH?3«>±flHH&. $&Si»it**«rt-LTC<Dm 

[0005] 

BWiflW*LJ:3£rSMn aftfBRO* 
S«fc3U:rS7i:«>fc. £J©E©JP3-£265*§JgP<r5 

iSgtfs*. seoTs c©flias«M*2oaafitt<o[a8P 
jNcfcESBSJiric* $ytfn-¥>r< urs^ia 

[0 0 0 6] Lfrfcv ±fB«^S«H*2{i, 4<l(DSim 
fc. 

[0 0 0 7] »»S*1ff(C»»r«^»(C« 

y fltipr* «fe ^ & c <t<)!)&f w&zmm- * c <t % m w 

[0 0 0 8] 

[s^«fs»-rsr=4&o#s] it^i©®7fittv 
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[ooo9] rnxm-i os&mcztiii. mmmmomm 

ffl#ats»^^cs^l«:^^,^«Jl<^)fia#ffi*^^,^T> mm 
mtez^mmimmmmtcommmzmmz-ezmffi 

[ooio] mmm2<Dwm±. im&mm®&i&.mvt# 
[ooii] mmm2 commit &tus. mmtNsamx 

[0012] m^m3<Dmmit. iuiasssg&oMfBmn 
z. 

[0 0 13] f»^3©«^(cj:ntf. JgSBgKCiOigBtf 
*SM±T\ <fcyte*&&!^@;£*«fc5c£tfTi*SJ: 

5 ICS*. 

[0 0 14] W3?S4<D^>6«. mEftWiHft. ^P3 

fljB4>*isi5!4>fc4>?$ set 1 1 %o 
[0015] m#m4(Dmwic&ttif. smsxtfSBi 

LT*ar*«. mmmczmiT v. cos 
[ooi6] mens mw. 
[ooi7] m&n5fl!>flm(cj:ntf. ^risbs<*>#ihi 

[0 0 18] ||&1I60>W&& «R0!)fflEft«BK 

m«»©¥aftffliii*i»y*b*TM5<ffltti*!h. 
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[0 0 19] li^6©a^lcJ:*Xtfv gP3Hfl5<Dgla] 
[0 0 2 0] a^70)ffi?fitts l3IB%Sg^©-^iS 

[0021] m&m7o>&mic£ti\£. mwmmomm 

10 ttez. 

[0022] mztmsow&it. —o(ommmm(r>\sh- 
m&commmmzmm-&n*mim& 2 *u±z-&% z. 

[0023] moR8<Dmnzj:ti\£. &&wgmo>m 
m#&m®$iz+&iz2mmizttfrix%<QZ\ 

[0 0 2 4] »3&59®TC&Mu SMBSH3S#s £JME 

[0025] S5R^9©^ftj:n^ tmtstfnum: 

let* C <t J: 3 left*. 

[0026] 

30 0ffiS#figLTB4Wr-5. 

[0027] m 1 ~0 3 tt*MM>— JtMDgfll*a%r t» 

ot-sot. h 1 y /x-f *>-5Wt»©aBsas 

a^fteo*«JSt*5x-r«»riSH. h 3 it y 
*>-35cm7fi©^7-iCv a«teffiy#w-fc4g?s*ffiia 
i]£Lfcw&&st-reittB?;*3. S4~@5tc 

40 [0028] ^mmmmit. usmitmmic m^gKi 

riK^-rSo c^y^^A-r^v-^STtett, hi teat 
-r«fc5tcs mFiWima&KmmiittmmmLz&'tm. 

^fig-PS y » SnflflM)— *OiSiB6^ fiiEffi 1 a ©«B 

[0 0 2 9] ±IB4<l©^Bg^1 1±. SFg^tDJPffi 
50 JS:fflOSHI±A^K-rS<t5lJ:LT®SLTai'^6nv Ctl 



( 4 ) 



^g|2002-231214 



5 

zafmsm 1 commmmzzrti'etimmj&mto 2 

OS 2 a #IBH**i*. £i®ggH*2tt, #gffigjfgl<D 

£fc. C*lS(D*®88H*2ti. iS*SC®f$<7)*# 

tffflUSW. Cft5<D*«ggH*2ti. (I(Jzf2E 

0®5aSP6^6T^C[p|^T8*a)aaS^Sg|gP2 a tfgg 
fSJftTl^S,, CtlSc0gjgggB2 al±. ««ggH*2CD 
UXlJQIK <fc r> Tm&^&MfflfilC&LZ DDI 

* CDt>fcy*l)n*ZV£«, C*vS<DggS5P2aU: 
[0030] ±i3»ttgfiH* 2 tt. 4 1 <D 

tt. S^£ffifrSfc**^gSB*2fflBgSft;5. £ 

tc. &m® 2 a t*. &%wmm 1 ©flSSSK 2 *foSI 

**V5. CC?, S^mgig 1 W^SlCfi, iEffil a CD 
y/l/S^ASSfrflSl b©SSfS^#lHl*n/c*^T'S 

Tl^. *LT\ S&BgiJil CtlcBSg*nfc2*0 
ggggB2ali. CftS£filc#fr*ifc£/IS<Dj&D*MliJ 
fC-€-^tlffiS*tl5. Sfc. cnS2*<DgJ§SgS2 a 

9 0* cDt>tey!!M>Dx.5*lTt , >5o 
[00 3 1] CCO<fc5lCLT*^gSi{*2CDgg!SP2 a 
i*g«4lc«l:-pT\ S«SSgP2aift 
IES1 a-¥>JMS1 b£D^?5©^*«^t»o t*g 

Lfct.©T*Sys iE@1 aM<t>mm®2 aom&icitr 
jus.=.<yi±-£&m&m^ i =>*i. bm<oi&m®2 a 

J#ffi4®ffl»6S^»j§g^Tfi:5Ci:^J:y, *tl 
VtUOmfttiL 4 <DF^{C»^aA/«*SSISIi*: 2 ©ggSgp 
2a£IEffi1 a-¥>fHI1 bC0#lSc0$t^i§fJt 
S, CtDBk &&«4f±, g3*SgP2a<fc£/l?gcD3i<»:£ 
^«LTgi^@£T*fc#/cttfcJ§^S*l3<DT\ Sol 
fcjg§»jSgtf rI8E<!: <fc 5 fc35*fSe8^&Ji«£ 
«t**E£#T**. */fcs J$!glS52a(Cl±, IE®1 a 
•¥>©@1 b(0#SIS(D^<!:Say^asiCiag?2 bfffi? 
^S-tlTfStOTs C*l£<D£^S§cD3lSjE>V!igJ2 bT'l 
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[0 0 3 2] SBgail OpfSS?©±35riCSg*ttr=iE 

aoD^assH* 2 o»«-^a=s mHD&xit. m 3 

lt^-r<»:5ic. J6*ii#lLtt5£ttLT^cDiifpffi6© 

Siffi6^6*yv ±acopsfiytcii. JE&om? 3 

igSPff»P« 6 LT^-tl^n<D»mgSH* 2 ©Ji 

10 ^*tlS» Sfc, cn6©^F3 0±Sgff{±. S6J§&± 

^L46lC«fcoTeglH^**lS. Cft'&COfiSH?3W:. T 7 
/U = - ^^Kfre&S^^giSM* 2 fC»7 , /l/5 - O 

^SSW>^£^#ffl^S1lS. S&g&flh**5, 7ti. t*P 
®6©±TieS@3-*iT, *mg§Sf*2-£Si£y-3. 
20 ^8, «g^1?;UK9ti*P«6i:©H^$6!gi*±rsffi 

[0 0 3 3] ±IB4ffii©^g^U±. iSL&UXr 

as. 

[0034] ±fB*IfiE<oy^'>A-i'*>i:3»:ajfilc<i:n 

tfv &5£mmm 1 oiEg 1 a vnm 1 b tjn? 3 to® 

SSH*2<Dffig|gP2 a£3!LT3J5*l%©T\ 

^QS^KDIEgil a-¥>£@1 b(D&mmomt. & 
Seg»l^Stg6^ft««J#«4^LTffi!gSS?2 a 

^SjSgtcJ:5X*/l/4 ? -*g«SaJ2 aCDaSP2 blt^ 

@tcglg|g?2alc-S»rsci:*i«T-*SJ:-5l;:SS„ * 
40 5 IC. =&SgggP 2 a (i. ^ttM^ 1 <Di%mfr 6 tt*ffl L 
fcjESl a^ftfill b©^JSScD^cDaiJgB»tiBH*n» 

ztiscDg^2 a £&mt5<osi*micmffi4<z>mz 
[0035] «/c, ±fBy^r>^'r*>-^7fiic*+i 

d4^6a*«?^8JCffiH@S*n, ^gPElffitcD 
50 SfiiH:CO«?^8K«±3-ftft«S?^U h 9 £*>LT 
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C©teUlk#©S$»ttWCJ:oT^3:S>*^Lfc 
IU c<D^3tf^*ffig*gttT£»-rs<i:-5&ii 

[0 0 3 6] ±ESIS®gffiT*l±. »2&5gJglc<fc 
oT$W#«4(DS(cgSia52a<!:iEffi1 a^SSl b© 

fc. c<D<fcd*^«»cf«x.T. m$&4<o9i-mfr<=>m^ 10 

^T-aii-rsChlc^y. ffiSSSB2 a<i:IE@1 a^g 

»cffS«»T*#«J:5lc-r*«&g«<3B«. *6lC. ±IB 
HSfiJBSlT-li. a KiSgP2 b ^figf *«§^U: 

<t*,T**5<, t.oi:*,. C<D«fc5fci2iSP2b££<fKfi2 

l±-?*£. 20 

[0 0 3 7] Srfc, ±I3lfe6fflB^t±v SSSS&2 a ©tt 
#Jtc«^iEffi1 a-^feffil b<D£Jl$g*ffi&r*i§£-U: 

*<DJ8$SSP 2aSSlL/£^ C ©ffiBSSB 2 a ©ffift* 

lc 1 *-f o<D&$igP2 a*ffiBLttJ:^U '© 1 * 
£Dffi«^ 2 a izmmt Z 2 IKDfgSSHi 1 ©iSHfr 5 te 

[0 0 3 8] ±f3fg«S»«lT-t±s gRt§f?g©#Isl 

1 ©if^tct, ffla©SS6^6fi*UJL/-ciESl a^ft 
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ffil b(D&@S5|5]ailrgSI@^-rsc:i:£i«Z?#5o * 
6tc. ±IBHS»BffiT'li> y*-}A-<:*>i^fcS7ftlco 

[0 0 3 9] 

[@E©fg$ifcfHfE] 

[@i] ^^©-ussm^^-rtroTSoTv 

[02] *3§^©-§lfi^8S£^rfc©7£^T* sat 

@^fl@©£JlSS<h£5Vri|£&fr®0T*;&*o 
[03] *^©-Hfig^«*^rt»©T'2&oT. 'J* 

[gj4] «f3R«i^-rfe©T'SoT. u^^A-r^^- 
[us] se^j^-rtcTfeoT. 
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1 b MM 

2 «m&£M* 

2 a ggSSB 

2 b figs 
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(72)^^ ftiH SA F£-A(##) 5H022 AA09 BB02 BB03 BB17 CC04 

m&mm&iGm&g&i$msBs*7zmmBj ccn cci3 CC20 CC23 eeoi 

1 Sflfi B*m7ft«5£^?±l*3 5H029 AJ11 AJ12 AJ14 BJ02 BJH 

(72)^^ Nft MS CJ03 CJ05 DJ05 DJ12 DJ14 

axmm&im&ttttsBRAMmm ejoi hjoo hji2 

1 B*m7ft«S;S4±rt 5H040 AA03 AA06 AA20 AS07 AT01 

AY01 CC11 DD03 DD13 DD24 
JJ02 JJ03 NNOO NN03 
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